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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-15, 18, 20, and 23, 24, 26-29, and 30 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Montaldo et al (Generation of very high 
pressure pulses with 1-bit time reversal in a solid waveguide) in view of Hiyama 
(WO200501 03675) using US20070282543 for translation. 

Referring to claims 1, 23, 27, and 28, Montaldo shows a sound-wave imaging 
method including at least one emission step during which a first array of transducers is 
caused to emit at least one ultrasound excitation wave presenting a certain central 
emission frequency fc and focused on at least one target point in a target medium and 
said excitation wave is caused to pass through a reverberant medium prior to reaching 
the target medium (page 2849 column 2-page 2850 column 2), the method being 
characterized in that during the emission step, a reverberant solid object is used as the 
reverberant medium, with each transducer of the first array being secured thereto, said 
reverberant solid object being adapted to give rise to multiple reflections of the 
excitation wave that passes therethrough and to cause an impulse wave of duration 1/fc 
entering into said solid object to lead to sound emission to the target medium taking 
place over a duration of not less than 10/fc (figure 1 7 transducers and metallic cylinder 
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and pages 2849-2850). However Montaldo does not show the use of this system in an 
echo imaging system designed to received echoes emitted by the target medium in 
response to the excitation waves and imaging the target medium based upon the 
echoes. 

Hiyama shows a similar device that includes the use of a reverberant solid object 
to pass excitations waves from a transducer array into the target medium and to receive 
echoes emitted by the target medium in response to the excitation waves and imaging 
the target medium based upon the echoes (figure 1 Ref 23, 34 and paragraph 4). It 
would have been obvious to include the imaging based upon echoes of the target 
medium because this allows the device of Montaldo to image the target such as stones 
within the body to determine the position requiring high pressure pulses. 

Referring to claims 2 and 24, Montaldo shows the emission step, the excitation 
wave s(t) is emitted towards a number K not less than 1 of predetermined target points 
k belonging to the target medium, by causing each transducer i of the first array to emit 
an emission signal (see claimed equation) where the signals elk(t) are predetermined 
individual emission signals adapted so that when the transducers i emit the signals 
eik(t), an impulse sound wave is generated at the target point k (page 2851-2853). 

Referring to claim 3, Montaldo shows the signals eik(t) are encoded on a number 
of bits lying in the range 1 to 64 (page 2852). 

Referring to claim 4, Montaldo shows the signals eik(t) are coded on 1 bit (page 

2852). 
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Referring to claim 5, Montaldo shows the individual emission signals eik(t) are 
determined experimentally during a training step, prior to said emission step (page 
2851-2852). 

Referring to claim 6, Montaldo shows in which during the training step, an 
ultrasound impulse signal is caused to be emitted successively from each 
predetermined target point k, the signals rik(t) received by each of the transducers i of 
the first array from the emission of said ultrasound impulse signal are picked up, and the 
individual emission signals eik(t) are determined by time reversal of the received signals 
rik(t): eik(t) = rik(-t) (page 2851-2852). 

Referring to claim 7, Montaldo shows the training step, a liquid medium different 
from the target medium is put into contact with the reverberant solid object, and said 
impulse signal is caused to be emitted from said liquid medium (page 2849-2850). 

Referring to claim 8, Montaldo shows during the training step, for a 
predetermined target point k, an ultrasound impulse signal is caused to be emitted in 
succession from each of the transducers i of the first array, the signals rik(t) received at 
the target point k from the emission of said ultrasound impulse signals are picked up, 
and the individual emission signals eik(t) are determined by time reversal of the 
received signals rik(t): eik(t) = rik(-t) (page 2851-2852). 

Referring to claim 9, Montaldo shows during the training step, a liquid medium 
different from the target medium is put into contact with the reverberant solid object, and 
the signals rik(t) are picked up in said liquid medium (page 2849-2850). 
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Referring to claim 10, Montaldo shows the liquid medium used during the training 
step essentially comprises water, and in which during the emission step, the target 
medium in which the excitation wave is focused comprises at least a portion of the body 
of a patient (page 2849). 

Referring to claim 1 1 , Montaldo shows the individual emission signals eik(t) are 
determined by calculation (page 2851-2853). 

Referring to claim 12, Montaldo shows the reverberant solid object through which 
the excitation wave is caused to pass during the emission step is in contact with the 
target medium (page 2849 column 2). 

Referring to claims 13, the combination of Montaldo and Hiyama shows a step of 
receiving echoes emitted by the target medium in response to the excitation wave, in 
order to image at least a portion of said target medium (paragraph 4 of Hiyama). 

Referring to claims 14 and 26, Montaldo shows the excitation wave is emitted for 
a duration lying in the range 1/2fc to 10/fc (2850 column 2). 

Referring to claim 15, Montaldo shows during the emission step, the excitation 
wave passes through at least one acoustically non-linear medium (-:2-) and presents an 
amplitude that is sufficient for waves that are harmonics of the central emission 
frequency to be generated in said acoustically non- linear medium; and during the 
reception step, echoes returned from the target medium are picked up at a receive 
frequency that is an integer multiple of the central emission frequency (inherent with the 
metal cylinder and figure 8 Ref a). 
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Referring to claim 18, Montaldo shows during the emission step, the target 
medium in which the excitation wave is focused comprises at least a portion of the body 
of a patient (2849). 

Referring to claims 20 and 30, Montaldo shows during the emission step, an 
amplitude modulated excitation wave is emitted that is adapted to apply radiation 
pressure on the target medium to generate a low frequency shear wave (page 2852). 

Claims 19 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Montaldo et al (Generation of very high pressure pulses with 1-bit time 
reversal in a solid waveguide) in view of Hiyama (WO200501 03675) using 
US20070282543 for translation as applied to claims 1-15, 18, 20, 23-28, 29, and 30 
above, and further in view of Borchardt (20020126577). 

Referring to claims 19 and 29, Montaldo shows a sound-wave imaging method 
including at least one emission step during which a first array of transducers is caused 
to emit at least one ultrasound excitation wave presenting a certain central emission 
frequency fc and focused on at least one target point in a target medium and said 
excitation wave is caused to pass through a reverberant medium prior to reaching the 
target medium (page 2849 column 2-page 2850 column 2), the method being 
characterized in that during the emission step, a reverberant solid object is used as the 
reverberant medium, with each transducer of the first array being secured thereto, said 
reverberant solid object being adapted to give rise to multiple reflections of the 
excitation wave that passes therethrough and to cause an impulse wave of duration 1/fc 
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entering into said solid object to lead to sound emission to the target medium taking 
place over a duration of not less than 10/fc (figure 1 7 transducers and metallic cylinder 
and pages 2849-2850). However Montaldo does not show the use of this system in an 
echo imaging system designed to received echoes emitted by the target medium in 
response to the excitation waves and imaging the target medium based upon the 
echoes. 

Hiyama shows a similar device that includes the use of a reverberant solid 
object to pass excitations waves from a transducer array into the target medium and to 
receive echoes emitted by the target medium in response to the excitation waves and 
imaging the target medium based upon the echoes (figure 1 Ref 23, 34 and paragraph 
4). It would have been obvious to include the imaging based upon echoes of the target 
medium because this allows the device of Montaldo to image the target such as stones 
within the body to determine the position requiring high pressure pulses. However 
Montaldo does not show during the reception step, the echoes returning from the target 
zone are picked up by means of a second array of transducers secured to said 
reverberant solid object. 

Borchardt shows a similar device that includes the echoes returning from the 
target zone are picked up by means of a second array of transducers secured to said 
reverberant solid object (paragraph 11). It would have been obvious to modify Montaldo 
to include the second array as shown by Borchardt because this allows for more simple 
simultaneous transmission and reception and this is a combination of prior art elements 
according to known methods to yield predictable results. 
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Claims 20, 21, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Montaldo et al (Generation of very high pressure pulses with 1- 
bit time reversal in a solid waveguide) in view of Hiyama (WO200501 03675) using 
US20070282543 for translation as applied to claims 1-15, 18, 20, 23-28, 29, and 30 
above, and further in view of Dubinsky (20040257912). 

Referring to claims 20 and 30, Montaldo shows a sound-wave imaging method 
including at least one emission step during which a first array of transducers is caused 
to emit at least one ultrasound excitation wave presenting a certain central emission 
frequency fc and focused on at least one target point in a target medium and said 
excitation wave is caused to pass through a reverberant medium prior to reaching the 
target medium (page 2849 column 2-page 2850 column 2), the method being 
characterized in that during the emission step, a reverberant solid object is used as the 
reverberant medium, with each transducer of the first array being secured thereto, said 
reverberant solid object being adapted to give rise to multiple reflections of the 
excitation wave that passes therethrough and to cause an impulse wave of duration 1/fc 
entering into said solid object to lead to sound emission to the target medium taking 
place over a duration of not less than 10/fc (figure 1 7 transducers and metallic cylinder 
and pages 2849-2850). However Montaldo does not show the use of this system in an 
echo imaging system designed to received echoes emitted by the target medium in 
response to the excitation waves and imaging the target medium based upon the 
echoes. 
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Hiyama shows a similar device that includes the use of a reverberant solid 
object to pass excitations waves from a transducer array into the target medium and to 
receive echoes emitted by the target medium in response to the excitation waves and 
imaging the target medium based upon the echoes (figure 1 Ref 23, 34 and paragraph 
4). It would have been obvious to include the imaging based upon echoes of the target 
medium because this allows the device of Montaldo to image the target such as stones 
within the body to determine the position requiring high pressure pulses. However 
Montaldo does not show during the emission step, an amplitude modulated excitation 
wave is emitted that is adapted to apply radiation pressure on the target medium to 
generate a low frequency shear wave. 

Dubinsky shows a similar device that includes during the emission step, an 
amplitude modulated excitation wave is emitted that is adapted to apply radiation 
pressure on the target medium to generate a low frequency shear wave (paragraph 56). 
It would have been obvious to modify Montaldo to include the shear wave as shown by 
Dubinsky because this allows the system to move the target at the atomic level thus 
creating a better result and is a combination of prior art elements according to known 
methods to yield predictable results. 

Referring to claim 21, Montaldo shows during the emission step, the target 
medium in which the excitation wave is focused comprises at least a portion of the body 
of a patient (2849). 

Claims 22 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Montaldo et al (Generation of very high pressure pulses with 1-bit time 
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reversal in a solid waveguide) in view of Hiyama (WO200501 03675) using 
US20070282543 for translation as applied to claims 1-15, 18, 20, 23-28, 29, and 30 
above, and further in view of Romano (5207214). 

Referring to claims 22 and 31 , Montaldo shows a sound-wave imaging method 
including at least one emission step during which a first array of transducers is caused 
to emit at least one ultrasound excitation wave presenting a certain central emission 
frequency fc and focused on at least one target point in a target medium and said 
excitation wave is caused to pass through a reverberant medium prior to reaching the 
target medium (page 2849 column 2-page 2850 column 2), the method being 
characterized in that during the emission step, a reverberant solid object is used as the 
reverberant medium, with each transducer of the first array being secured thereto, said 
reverberant solid object being adapted to give rise to multiple reflections of the 
excitation wave that passes therethrough and to cause an impulse wave of duration 1/fc 
entering into said solid object to lead to sound emission to the target medium taking 
place over a duration of not less than 10/fc (figure 1 7 transducers and metallic cylinder 
and pages 2849-2850). However Montaldo does not show the use of this system in an 
echo imaging system designed to received echoes emitted by the target medium in 
response to the excitation waves and imaging the target medium based upon the 
echoes. 

Hiyama shows a similar device that includes the use of a reverberant solid 
object to pass excitations waves from a transducer array into the target medium and to 
receive echoes emitted by the target medium in response to the excitation waves and 
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imaging the target medium based upon the echoes (figure 1 Ref 23, 34 and paragraph 
4). It would have been obvious to include the imaging based upon echoes of the target 
medium because this allows the device of Montaldo to image the target such as stones 
within the body to determine the position requiring high pressure pulses. However 
Montaldo does not show during the emission step, an excitation wave is emitted that is 
adapted to heat the target medium locally. 

Romano shows a similar device that includes during the emission step, an 
excitation wave is emitted that is adapted to heat the target medium locally (column 3 
line 55-65). It would have been obvious to modify Montaldo to include the localized 
heating as shown by Romano because this aids in comfort of the patient and is a 
combination of prior art elements according to known methods to yield predictable 
results. 

Allowable Subject Matter 

Claims 16 and 17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

Applicant's arguments with respect to claims 1-31 have been considered but are 
moot in view of the new ground(s) of rejection. 



Conclusion 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LUKE D. RATCLIFFE whose telephone number is 
(571 )272-31 1 0. The examiner can normally be reached on 1 0:00-5:00 M-Sun. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Tarcza can be reached on 571-272-6979. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

LDR 

/Thomas H. Tarcza/ 

Supervisory Patent Examiner, Art Unit 3662 



